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EDITORIAL 
Early Elective Open Surgical Repair of Small Abdominal Aortic 
Aneurysms is Not Recommended: Results of the UK Small Aneurysm 
Trial 
The UK Small Aneurysm Trial Participants 
Steering Committee: R. M. Greenhalgh, J. F. Forbes, F. G. R. Fowkes, J. To Powel, C. V. Ruckley, 
A. R. Brady, L. C. Brown and S. G. Thompson 
The modern era of aortic aneurysm repair started in AAA 4.0-5.5 cm in diameter. 5 The U.K Small An- 
Europe. The first successful resection of an abdominal eurysm Trial Participants were 126 vascular surgeons 
aortic aneurysm, with homograft replacement, was from 93 hospitals who collaborated in a randomised 
performed in Paris on 25th March, 1951, by Dubost trial to collect the evidence to answer the question: 
and colleagues, t Homografts were rapidly replaced does early elective surgery or ultrasound surveillance 
by prosthetic grafts of man-made fibres. Since then provide the better management for patmnts with small 
prostheses have been developed and standardised, AAA? 
the operative techniques refined and anaesthesia has In the 4-year period between Autumn 1991 and 
improved. The number of aneurysms repaired elect- Autumn 1995, 1090 patients, aged 60-76 years, were 
lvely each year continues to rise, with procedures m randomised to a treatment policy of either early elect- 
England and Wales having almost doubled recently, ive surgery (n=563) or a period of ultrasound sur- 
from 1405 to 2378 in the five years from 1990-1995. 2 velllance (n =527). Ultrasound surveillance was 
Few have stopped to consider to what extent he continued at regular intervals untd the anaurysm dia- 
patmnt benefits from elective surgical repair of an meter exceeded 5.5 cm, the aneurysm became tender, 
abdominal aortic aneurysm. Since the start of ultra- or the aneurysm grew by > 1 cm in a year. The trial 
sound screening programmes m the 1980s, more and protocol, together with details of how the trial was 
more asymptomatic abdominal aortic aneurysms executed, have been published previously in this 
(AAAs) are being detected. 3 Most of these screen- journal. 5
detected AAAs are small, <5.5 cm in diameter. Should The end points of the UK Small Aneurysm Trial 
such aneurysms be repaired electlvely? The first evl- were: all cause mortahty; aneurysm related mortality; 
dence to answer this question comes from Europe. quality of life; costs and cost-effectiveness. 
The U K. Small Aneurysm Trial reported at the Annual An independent Data Monitoring and Ethics Corn- 
Meeting of the Vascular Surgical Society of Great Brit- mlttee reviewed the progress of the trial after each 
ain and Ireland in November 1998. 4 The evidence, successive 70 deaths and was empowered to stop the 
outlined below, indicates that elective open surgical trial at any point, should either one treatment arm 
repair of an asymptomatic AAA of <5.5 cm in diameter be clearly superior or the 30-day operative mortahty 
should not be recommended, exceed 5% (allowing for appropriate confidence in- 
The U.K. Small Aneurysm Trial was established m tervals). The trial participants and Trial Steering Com- 
1991 because many vascular surgeons in Britain were mittee were blind to all results until after the trial 
uncertain whether elective surgical aneurysm repair closed on 30th June, ] 998. At this time the mean patient 
should be offered to patients with small asymptomatic follow-up was 4.6 years and 309 deaths had been 
recorded. 
At randomisatlon, the baseline characteristics of the 
563 patients randomised to early elective surgery and Please address all correspondence to l T Powell, Imperial College 
School of Medicine, Charmg Cross Hospital, Fulham Palace Road, the 527 patients randomised toultrasound surveillance 
London W6 8RF, U K were very similar. The mean age of the surgery group 
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Surwval time (years) 
Number at nsk 
Surveillance 527 497 468 412 229 125 52 
Early surgery 583 513 489 450 302 187 63 
Fig. 1. Overall patmnt survival by randommed treatment group Kaplan-Meier survival curves for ~ne since randomlsatlon were compared 
with a log-rank test (p =0 56) This figure is reprmted from reference 4, with permission 
was 69.3_+4.4 years of whom 468 (83%) were male ruptures, were attributed irectly to AAA. However, 
and the mean AAA diameter was 4.6 ± 0.4 cm. The only 13/23 of these ruptures occurred in patients with 
mean age of the surveillance group was 69.2_+4.4 AAA _<5.5 cm in diameter, giving a rupture rate for 
years of whom 434 (82%) were male and mean AAA small AAA (4.0-5.5 cm) of 1% per year. The remaining 
diameter was 4.6 _+ 0.4 cm. There was little difference in 10 patients with AAA rupturing at >5.5 cm in diameter 
body mass index, blood pressure or serum cholesterol had become unfit for surgery, declined or were waiting 
between the two groups. The surveillance group had for surgery. 
slightly poorer lung function (FEV~ and FVC) than the In the surveillance patients the median aneurysm 
early surgery group, but had slightly fewer current growth rate was 0.33 cm/year. During the course of 
smokers, the trial, 321 patients of the surveillance patients (61%) 
The analysis was conducted on an intention to treat underwent elective AAA repair, the vast majority be- 
basis and the survival curves are shown in Figure 1. cause the aneurysm had grown to >5.5 cm, became 
Initially, survival was worse in the early surgery group, tender or grew very rapidly. The mortality associated 
incorporating surgery-related deaths. Subsequently with AAA repair in each arm of the trial is shown in 
survival was worse in the surveillance group and the Table 1; there were no significant &fferences. Although 
survival curves crossed after about 3 years (the median the 30-day and in-hospital mortality in the surveillance 
time to surgery in the surveillance group). There was arm is slightly higher than for those in the surgery 
no overall difference in survival between the two arm, the two groups are no longer directly comparable 
groups (hazard ratio 0.94 comparing early surgery to with respect o age and AAA diameter and in the 
surveillance, log rank test p = 0.56). After 6 years, the surveillance arm there were 70 patients (22%) with 
survival curves had converged again. The estimated tender or ruptured aneurysms. 
absolute differences in risk of death by 2, 4 and 6 years The health service costs of the two different reat- 
were 1.9% more, 3.0% less and 0.3% more in the early ment policies also were compared. 6 The costs of the 
surgery group than in the surveillance group (all not two treatments were calculated, including the treat- 
significantly different from zero). Poor lung function ment costs for those surveillance patients (321/527, 
(low FEV1) was one of the strongest independent 61%)who eventually underwentaneurysmrepam The 
predictors of mortality. The risk of death for those m mean cost of treatment for the early surgery group 
the tertile group with lowest lung function was £4978 (6239 ECU) compared with £3914 (4905 
(FEVI_<I.8 L) was almost double that for patients in ECU) for the surveillance group. The higher cost of 
the highest ertile group (FEVI >_ 2.6 L). surgery £1064 (1333 ECU), 95% CI £799 to £1328, was 
In total there were 159 deaths in the surgical arm robust across a range of assumptions, which included 
and 150 deaths in the surveillance arm. Almost two varying the time interval between attendance for ultra- 
thirds of these deaths were attributable to a cardlo- sound assessment and the average unit cost of an- 
vascular cause. In the surgery arm 32 deaths (20%), eurysm repair. However, those patients who survived 
mcluding 6ruptures, were attributed irectly to AAA. the early surgery may have an improved quality of 
In the surveillance arm 35 deaths (23%), including 17 life, particularly with respect o health perceptions 
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Table 1. Operative mortality following aneurysm repair 
Pahents Surgery Medmn time Mortahty ~(%) at In hospztal 
randomlsed performed to surgery mortahty 
to m (months) 24 h 7 d 14 d 30 d (%) 
Early surgery 520 1 8 1 8 3 8 4 6 5 8 5 8 
n =563 
Surveillance 321 35 1 5 3 4 5 2 7 1 7 2 
n = 527 
* AdJusted for sex and age at aneurysm repam 
and bodily pain. These findings were obtained from be reassured that their aneurysm is very unlikely to 
completion by patients of the Medical Outcomes Study rupture. In the future drug treatment to limit aneurysm 
20-item questionnaire (MOS-20) at randomisation and growth may become the therapeutic option of choice 
12 months after randomisation. After 12 months, health for patients with small AAAs. 
perceptions had improved for patients in the surgery The immediate past President of the European So- 
arm, whereas physical functioning had deteriorated ciety of Vascular Surgery, Professor Bert Eikelboom, 
for patients in the surveillance arm. These changes in reminded us in his 1998 Presidential Address that we 
quality of life may be important, but are difficult to must  remember the interests of the patients. The best 
evaluate when information derived only from sur- interests of patients would appear to be served by not 
vivors. For those famihes who have lost a loved one intervening for small asymptomatic abdominal aortic 
after aneurysm surgery, quality of life may have de- aneurysms. 
teriorated substantially. These are complex issues, 
which were not addressed in the U.K. Small Aneurysm 
Trial. 
Taken together, these data clearly show that there Acknowledgements 
is no survival advantage associated with early elective The U.K. Small Aneurysm Trial was supported by 
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Therefore, for these reasons early elective surgery references 4 and 6. 
should not be recommended. 
This is the era of evidence-based medicine. We hope 
that a similar trial (ADAM) running in the U.S.A. will 
support he findings of the U.K. Small Aneurysm Trial. References  
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